Aim: To identify changes in distress as reported by patients in a home palliative care program over a 2-week period. Methods: Prospective study in West Germany with consecutive patients cared for at home by a palliative care specialty team. Exclusion criteria were patients under 18 years of age, mentally or physically not able to complete the assessment questionnaires, or unable to comprehend German language. Distress was measured using the distress thermometer (DT); sociodemographic and medical data were collected from the patients' records. Results: One hundred three participated in the study (response rate of 69%) and 39 participants completed DT at 2-week follow-up (T 1 ; response rate ¼ 38%; mean age ¼ 67; female ¼ 54.4%; married ¼ 67%; living home with relatives ¼ 60.2%; oncological condition ¼ 91.3%; Karnofsky performance status [KPS] 0-40 ¼ 18.9%, KPS 50-70 ¼ 70.3%, KPS >80 ¼ 10.8%). The mean DT score at the first visit (T 0 ) was 5.9 (2.3), with 82.1% of the participants scoring DT !5. At the 2-week follow-up (T 1 ), mean DT score was 5.0 (2.0), with 64.1% scoring DT !5, showing a statistically significant difference between T 0 and T 1 . Comparing the single scores at T 0 and T 1 of each participant, the difference in DT scores was À0.9 (2.27). Conclusion: The DT is a useful tool for screening severity and changes in psychological distress as well as sources of distress. The DT detected change in self-reported distress within a short treatment period, indicating success or failure of the palliative care treatment approaches.
Introduction
More than 50% of patients with advanced life-threatening conditions suffer from psychosocial distress. [1] [2] [3] [4] Distress is defined as an unpleasant emotional state that may affect the feeling, thinking, and acting of a distressed person. 5 Distress has been associated with an increase in symptoms and negative effect on the overall quality of life. [6] [7] [8] Nevertheless, psychological distress tends to be underdiagnosed and undertreated in palliative care settings. 4 With the distress thermometer (DT), it is possible to screen for and monitor psychological distress throughout the course of disease. 9 A screening of 103 patients using the DT, cared for at home by a specialized palliative care team, revealed that 90% of the patients suffer from high levels of distress, 10 but little is known about the patterns of the distress over time. 9, 11 Former studies have shown the utility of DT as screening instrument compared with Hospital Anxiety and Depression Scale (HADS) for palliative setting, 12 also for longitudinal data and suggested that it can be used to monitor change in psychological distress over time. 9 An increasing number of patients with advanced, terminal conditions in Germany wish to spend their last days at home, 13 and home-based palliative care services have increased in the country. 14 Since 2007, specialized outpatient services are supported by German law 15 and covered in full by insurance plans. 16 Teams should be multidisciplinary and be available to provide care 24/7. However, the vast majority of ambulatory palliative care teams consist mainly of a nurse and a physician.
longitudinal data in palliative care, since our results give an insight in the change of patients' needs imminent to death.
Methods
A 15-month prospective follow-up study started in September 2013 in West Germany with consecutive patients registered by a specialized palliative home care service. The survey was conducted during the first contact (baseline, T 0 ) and 2 weeks later (T 1 ). Patients were excluded if they were under 18 years of age, mentally or physically unable to complete the initial assessment questionnaire (as determined by their primary health-care provider), or were unable to understand German language. The interval selected was 2 weeks because of the rapid deterioration after this time period. During the interval, patients received regular care by the palliative care team.
The nurses received specific training for the implementation of the study. During the regular home visits, they distributed the questionnaire (including DT and HADS) to be completed by the patients or with help from the nurses when necessary. The nurses were supervised by the research team. Additional information was provided as necessary. The ethics committee of the medical faculty approved the study (EK 090/13).
Measures
Sociodemographic and medical data were collected from the patient's record. Variables assessed were sex, age, marital status, living situation (alone, with family, or in institution), care situation (daily caregiving provided by the family or professional care), diagnosis, functional status (Karnofsky performance status [KPS] reported by the care provider), and duration of illness (time from diagnosis until the first contact).
The DT is a single-item, self-report measure of distress. It was developed as ultrashort screening tool for patients with a cancer diagnosis by the National Comprehensive Cancer Network (NCCN) 5, 18 and has been validated and used in different settings and patient populations 19, 20 including palliative care settings. 9, 12, 21 The German version of the DT is validated, 23 and its validation in a German palliative care home settings suggested a cutoff of !5. 12 The DT has an 11-point range with end points labeled from 0 (no distress) to 10 (extreme distress). Respondents were instructed to circle the number (0-10) that describes best how distressed they were the previous week. In the original version, a level of 4 or higher on the rating scale has been defined as ''significant distress'' and indicated the need for professional support 5 ; however, in a previous study of our study group exploring the same population, we identified a cutoff DT !5 as more appropriate to identify high level of distress in the domiciliary palliative care setting. 12 To identify the source of distress during the previous week, patients had to identify causes from a list of problems. The problem list (PL) consists of 38 problems commonly experienced by patients with cancer grouped into 5 categories. 5, 10, 22 Respondents were instructed to indicate whether any of the items listed were a problem in the previous week by selecting ''yes'' or ''no.'' The PL may also suggest the appropriate professional support for each patient. We used the NCCN Guidelines version 2.2013, slightly modified by skipping the item ''ability to conceive children'' (accepted by the NCCN). 22 The HADS 23 was also applied. The HADS is a 14-item selfrated scale with 2 subscales, each with 7 items regarding depression and anxiety. 23 The cutoff scores used for the HADS were HADS total ! 15, HADS anxiety ! 8, and HADS depression ! 8. 24 
Statistical Analysis
Data were anonymized and collected in a digital database. Statistical analysis was performed using IBM SPSS Inc for Windows (Version 21). A descriptive analysis was conducted on the demographic and clinical parameters of patients who completed the study as well as the primary outcome (DT score) and the PL. Continuous variables are expressed as mean values (standard deviation), and in selected cases as 95% confidence intervals (CIs). Categorical data are reported by relative (%) and absolute frequencies. Associations between continuous parameters were assessed using Pearson or Spearman correlation coefficient, depending on the nature of the correlation. The change in distress intensity (DT score difference) between baseline (T 0 ) and 2 weeks later (T 1 ) with respect to the source (PL) and other baseline characteristics was examined using unpaired, respectively paired, t tests depending on the unit of comparison. Only the data of those patients who completed the DT at both time points and similarly for HADS score were included in the pre-post analysis. To evaluate the influence of the baseline measurement on the distress score difference, a Spearman correlation analysis and a linear regression were performed using the baseline score as independent variable. For selected parts of the analysis, DT scores were categorized with respect to reported cutoffs or improvement between the measurement points. Furthermore, categorical characteristics (eg, gender, PL items) were analyzed using the w 2 test and continuous parameters of interest by an unpaired 2-sided t test (t test) or Kruskal-Wallis test, depending on the data distribution. Problem list items as sources for distress were compared between the T 0 and T 1 with the help of Cohen k coefficient, which evaluates the level of agreement (here on an item being the source of distress at the 2 time points); a value close to 1 indicates a good agreement between both time points, while a value close to 0 indicates no agreement. For all statistical tests, P values below the 5% margin were interpreted as statistically significant.
Results
During the study period, a total of 286 new individuals were registered for home palliative care services. Of these, 138 were excluded. Of the remaining 148 eligible persons, 103 participated in the study, with an overall response rate of 69% (n ¼ 103). After 2 weeks, 39 patients completed the second questionnaire ( Figure 1 ). No statistically significant differences in DT scores were found between dropouts and participants in the DT score at the first encounter (T 0 ).
The majority of participants were women (54.4%, n ¼ 56). The mean age of patients was 67.1 (10.7) years (range: 45-89 years). The majority of the participants were married or living in a formal relationship (67.0%, n ¼ 69). Ninety-five percent (n ¼ 97) of the participants lived at home and were mainly cared for by relatives (60.2%, n ¼ 62). Main diagnosis was cancer (91.3%, n ¼ 94) mostly located in the reproductive organs (including breast cancer; 28.7%, n ¼ 27), respiratory tract (25.5%, n ¼ 24), and digestive system (25.5%, n ¼ 24). Participants had an average of 4 different medical diagnoses. The mean KPS was 50 (15.7). For 60% (n ¼ 57) of the participants, this score was reported to be between 50 and 70.
The length of time between receiving the underlying diagnosis and the first contact with the home care palliative care team was 29 (45) months. More than three quarters (87.3%, n ¼ 89) of the patients died within 9 (11.7) weeks and 12.7% (n ¼ 13) were discharged to institutionalized care at hospital within 15.5 (17.7) weeks after the first contact (Table 1) .
At the 2-week follow-up (T 1 ), 39 participants completed the questionnaire. Forty (62.5%) patients were unable to complete the second questionnaire due to death, active dying process, weakness, or emotional distress, and 9 (14%) were no longer treated by the palliative care team. 
Distribution of DT Score and PL
Due to a lack of follow-up data for 64 participants, we used the outcome of the 39 participants completing the DT at both time points to assess the change in distress between baseline (T 0 ) and follow-up (T 1 ). Thus, the following details refer to the 39 patients (for both measurement times). The median DT score at baseline was 6.0 (interquartile range [IQR] ¼ 3). Of all, 84.6% (n ¼ 33) of the participants scored above the DT cutoff score !4 and 82.1% (n ¼ 32) above DT cutoff !5.
At the 2-week follow-up, the median DT score was 5.0 (IQR ¼ 3). Of all, 79.5% (n ¼ 31) of the participants scored above the DT cutoff score !4 and 64.1% (n ¼ 25) above the DT cutoff !5. The score levels at the 2-week follow-up differed significantly between patients with low and high levels of distress at baseline (unpaired t test, DT (T 0 ) !4 vs <4: P ¼ .001; DT (T 0 ) !5 vs <5: P ¼ .042).
The DT scores at T 0 and T 1 do not correlate with age, survival time, KPS, or comorbidities. Statistical differences in DT score were neither found between genders, primary care giver (family vs professional or oncological care), nor for marital status or living situation. However, a meaningful decline in the performance status was found between T 0 and T 1 (52.9 [16. 04] vs 43.8 [17. 45] weeks, P < .0001).
A comparison of the change in distress over a period of 2 weeks between patients suffering from low (DT < 5) and high levels of distress (DT ! 5) shows that after 2 weeks more than 70% (n ¼ 28) of the participants stayed in the same distress category (low or severe) as before. Eleven (28%) participants reported the opposite severity category (Figure 2 ).
Considering the difference in DT score between baseline (T 0 ) and the follow-up (T 1 ) in each participant, we found that 62% (n ¼ 24) of the participants reported none or minimal change (DT score change between À1 and 1) and the remaining patients ranged from 3 to À8. The average of the difference of DT score between the baseline (T 0 ) and the follow-up (T 1 ) was À0.9 (2.27).
A moderate correlation between the score differences and the baseline score could be identified, meaning that patients who scored higher on the DT at the baseline also expressed a greater difference at the 2-week follow-up (r SP ¼ 0.507, 95% CI ¼ 0.162-0.761, P ¼ .001). In a linear regression, the variation in the reduction of distress is explained by 18% (R 2 ¼ .184) of the distress score model variance at the baseline with a slope of À0.481 (P ¼ .006), which means that every point higher in the DT score at the baseline is reduced by 0.48 in 2 weeks (Figure 3) .
No statistically significant association was found in the difference score between T 0 -T 1 and sociodemographic or medical variables, but the cared situation being lower reduction in the score by patients cared by relatives (P ¼ .040; Table 2 ). No significant correlation was found between difference in DT score and age, KPS, survival time, polypathology, or number of problems recorded in the PL ( Table 2) .
The difference in DT score between T 0 -T 1 was not correlated with the total score of HADS (r SP ¼ .101), but analyzing separately depression and anxiety, the difference in DT score between T 0 -T 1 was correlated weakly positively for anxiety (r SP ¼ .270), while negatively for depression (r SP ¼ À.239).
Using unpaired t tests at baseline (T 0 ), a significant difference was found between high-(DT ! 4) and low-level (DT < 4) distressed patients in the reported number of familial (P < .0001), emotional (P ¼ .007), physical (P ¼ .020), and total number of problems (P ¼ .006). Similar results were found using cutoff DT !5. Two weeks later (T 1 ), this association continued with the reported number of practical (P ¼ .003) and family problems (P ¼ .002), but disappeared for the cutoff DT ! 5. Comparing the mean number of problems mentioned at the baseline (T 0 ) and at the 2-week follow-up (T 1 ), we observed a reduction in all categories. Only somatic problems showed statistically significant changes over time (<.0001), the others did not change.
Comparing the difference between DT score and number of problems (PL) mentioned at the baseline (T 0 ) and 2-week follow-up (T 1 ), DT score was reduced in 53.8% of the participants; this reduction was mainly parted in a reduction of physical problems (76.9%, n ¼ 34) and a reduction of emotional problems (43.6%, n ¼ 27). Familial (71.8%, n ¼ 28) and spiritual problems (97.4%, n ¼ 38) stayed constant (Table 3) .
Analyzing the individual problems, the most frequent problems (more than 45%) at the baseline were reduced at the follow-up, with the exception of ''getting around,'' which stayed constant. At the same time, ''sadness'' and ''worries'' increased. The compliance of the number of persons reporting selected problems at the baseline and 2-week follow-up according to the Cohen k was relatively moderate to weak (0.40-0.59), with reliability between 15% and 35% (Table 4) . 25 
Discussion
This study examines changes in distress evaluated by the DT in patients with palliative care needs who are cared for at home by a domiciliary palliative care service over a 2-week period. Patients who did not participate in the study were older, had lower KPS, and had shorter survival periods than participants. All other sociodemographic and medical variables showed no statistically significant differences. 10 The response and dropout rate were relatively high. However, there are inherent difficulties in recruiting patients in palliative care due to frailty, deterioration, and death. 26, 27 Within 2 weeks of the first measure, 60% of the participants were deceased or actively dying 28 and an additional 3% were too distressed to complete the questionnaire. An important finding of this study was the high level of distress found in home palliative care settings (84.6%: DT ! 4, 82.1%: DT ! 5). After receiving palliative care, the average distress score improved in the 2-week follow-up, and in more than half of the participants, lower scores were registered. However, a significant number of persons who reported severe distress at the initial assessment also reported severe distress after the 2 weeks. We did not find any statistical relation between distress score and sociodemographic or medical variables.
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Improvement was found mainly for well-defined physical symptoms (pain, dyspnea, lack of appetite, indigestion, sleeplessness, nausea). A reduction in somatic symptoms after palliative care intervention has been described previously in the literature. [28] [29] [30] [31] [32] The increase in emotional problems reported as ''sadness'' and ''worries'' is noticeable and indicates that further care of emotional suffering in daily and long-term palliative care is needed. This could be a response to the advanced process of deterioration and the proximity of death.
Study Limitations
The study has a survivorship bias, since patients included in the pre-post analysis were still under treatment and thus in better condition than those who did not complete the second questionnaire. Nevertheless, the reduced cohort likely represents an adequate population for longitudinal studies in palliative care. The distress change over time of the patients in worse conditions or imminent death remains unclear. The study may be underpowered to detect certain differences in factors such as age, gender, caregiver status, marital status, living situation, KPS, and comorbidities as well as other analysis.
The study results may also be helpful to establish a basis for better sample size estimation of clinical trials with longitudinal data in palliative care, since our results give an insight in the change of patients' needs imminent to death. To address psychosocial burden in palliative care, it is important to consider the limited possibilities of expressing individual needs of patients in a poor physical state. The study included persons cared by a single community palliative care team, and therefore, we did not have a control group. It is not possible to generalize and apply findings to other populations.
Conclusions
The DT was useful to identify the prevalence, severity, and changes in psychological distress over time, as well as sources for distress. Although no clinical metrics are correlated with the DT score, we still believe that it is clinically meaningful because the palliative service provision should go beyond the The problems not displayed had a frequency of less than 45%. ò Reduction in number of persons reporting the problem, ae increasing number of persons reporting the problem. Emotional problems in italic. symptom control embracing psychosocial distress, through a multidisciplinary team that addresses this aspect. The DT score and PL were also valuable to identify cases when professional emotional support and intervention are needed. The DT also serves as a tool for communication with the patients and their families and helps to identify problems, which were not verbalized because they seem very trivial to the patient. It is important that health-care providers offer needs-based care in order to improve quality of life toward the end of life for all people with life-limiting diseases. The high dropout rate should be considered when planning follow-up studies in this population. The findings of this study support the use of DT for screening in persons with palliative care needs in order to create new concepts and structures to address the psychosocial needs of patients at home and to relieve suffering. Nevertheless, further studies are needed to determine the appropriate use and to explore the mentioned problems, as well as the relationship between the PL, baseline characteristics, and the DT score.
